Dynamics of the adjustment of clock gene expression in the rat suprachiasmatic nucleus to an asymmetrical change from a long to a short photoperiod.
The molecular clockwork of the rat suprachiasmatic nucleus, the site of the circadian clock, is affected by the photoperiod (Sumová et al., 2003). The aim of the present study was to partly elucidate the dynamics of the adjustment of the clockwork to a change from a long to a short photoperiod accomplished by an asymmetrical prolongation of the dark period into the morning hours. Rats maintained under a regime with 16 h of light and 8 h of darkness per day (LD 16:8) were transferred to LD 8:16, and after 2, 3, and 13 days, daily profiles of Per1, Per2, Bmal1, and Cry1 mRNA were assessed by in situ hybridization. The rhythms of Per1, Per2, and Bmal1 expression adjusted to the change from a long to a short photoperiod with larger phase delays of the morning Per mRNA rise and Bmal1 mRNA decline than of the evening and nighttime Per mRNA decline and Bmal1 mRNA rise. The rhythm of Cry1 expression adjusted to the change by parallel delays of the Cry1 mRNA rise and decline. Adjustment of the Cry1 mRNA rhythm to short days was almost accomplished within 13 days, whereas adjustment of the Per1 and Bmal1 mRNA rhythms took longer. Different dynamics of the adjustment of rhythms in clock gene expression to a change from a long to a short photoperiod suggests complex resetting effects of the photoperiod change.